Frizzled-10, up-regulated in primary colorectal cancer, is a positive regulator of the WNT - beta-catenin - TCF signaling pathway.
WNT signaling pathway is implicated in embryogenesis as well as in carcinogenesis. We have previously cloned and characterized Frizzled-1 (FZD1), FZD2, FZD3, FZD4, FZD5, FZD6, FZD7, FZD8, and FZD10, encoding seven-transmembrane-type WNT receptors. Here, expression of FZD10 mRNA in various types of human cancer and effects of FZD10 mRNA microinjection into Xenopus early embryos were investigated. Northern blot analyses revealed relatively high-level expression of 4.0-kb FZD10 mRNA in cervical cancer cell lines HeLa S3, SKG-I, SKG-IIIa, and in a glioblastoma cell line A-172. Matched tumor/normal expression array analysis revealed significant up-regulation of FZD10 mRNA in 2 cases of primary colon cancer. Function of FZD10 was next investigated by using Xenopus axis duplication assay, in which positive regulators of the WNT - beta-catenin - TCF signaling pathway induce axis duplication. Injection of wild-type FZD10 mRNA into the ventral marginal zone of 4-cell-stage Xenopus embryos induced partial axis duplication in 40% of embryos. Ventral injection of Thr579Ala FZD10 mRNA or Val581Leu FZD10 mRNA with mutations in the C-terminal Ser/Thr-X-Val motif also induced partial axis duplication in about 40% of embryos. Furthermore, ventral injection of FZD10 mRNA significantly augmented the potential of co-injected Xenopus wnt-8 (Xwnt-8) mRNA to induce complete axis duplication. These results suggest that up-regulation of FZD10 mRNA in several types of human cells might lead to carcinogenesis through activation of the beta-catenin - TCF signaling pathway synergistically with some class of WNTs.